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[57] ABSTRACT 

An integrated circuit semiconductor device of very 
large scale (VLSI) formed in a wafer, namely a wafer 
IC, is disclosed. In a wafer, a number of circuit blocks 
are formed in a matrix, being isolated from each other 
by an intermediate area locating between the circuit 
blocks. These circuit blocks are connected to intercon- 
necting circuits which are formed on an insulative film 
in order to complete the wafer IC. The connection is 
perfonned by bonding corresponding bonding means, 
such as pads, disposed on the circuit blocks, repair chips 
and the interconnecting circuits by a conventional 
bonding process. With this structure of the wafer IC, 
the circuit blocks can be accessed easily by a computer 
aided testing apparatus in advance and the defective 
circuit blocks can be replaced by good ones, namely 
repair chips prepared in advance, without any rework 
of the interconnecting circuits. Bonding pads disposed 
on the circuit blocks and repair chips are arranged in a 
predetermined layout pattern for interchangeable bond- 
ing, by which the replacement of bad circuit blocks 
become possible regardless the location of the defective 
circuit blocks. Two types of the interconnecting film 
are disclosed for overcoming top surfaces of the repair 
chips, protruding from the surface of the wafer. 

13 Claims, 11 Drawing Figures 
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INTEGRATED CIRCUIT SEMICONDUCTOR 
DEVICE FORMED ON A WAFER 

BACKGROUND OF THE INVENTION 

The present invention relates to a large scale inte- 
grated circuit (LSI) semiconductor device, more pre- 
cisely, to a very large scale integrated (VLSI) circuit 
semiconductor device where the entire area of a semi- 
conductor wafer or slice is used for fabricating the 
circuit thereof. It is especially involved with a device 
that can replace the wafer or the slice containing some 
defects in order to increase the production yield of the 
device. 

Recently, LSI circuits are increasing its integration 
scale, and increasing its chip size. Along with this ten- 
dency, a VLSI circuit is made using the entire area of 
the wafer or slice (hereinafter it will be referred to 
simply as a wafer), called a wafer integration circuit or 
a wafer IC. The most serious problem in making the 
circuit is fabricating yield, because any defect in the 
wafer will not allow the device to be completed. 

Many attempts to overcome above difficulties and 
realize the wafer IC have been tried by semiconductor 
manufacturers. For example, among a number of chips 
formed in a wafer, only good ones are selected, being 
interconnected to each other to form a VLSI, without 
separating the chips from the wafer. Using this method, 
the problem of defects on the wafer can be avoided. The 
method is preferable for a VLSI which includes plural- 
ity of the same circuitries, such as a memory device. 
However, the number of and the kind of the chips in- 
cluded in the wafer are limited, because every type of 
circuits in the wafer must have redundant chips of each 
type. Accordingly, it cannot be considered to be a real 
wafer IC. 

Another attempt is to replace a bad chip or bad por- 
tion with a good one. One approach is to pile a good 
chip 8, namely a repair chip, on the bad chip or bad 
portion in the wafer 1, as shown in FIG. 1, and connect 
bonding pads 9 on the repair chip 8 to bonding pads 4 on 
the wafer 1 using bonding wires 12. Another approach 
is, as shown in FIG. 2, to bond a repair chip 8 which has 
bonding bumps 9B to bumps 4B formed on the bad 
portion in a face-down bonding. 

In all of the above attempts, since the good chips 
selected in the wafer are distributed on the wafer 1 in a 
random manner, the bondings between the chips differs 
from wafer to wafer and from defect point to defect 
point. Accordingly, the spare chips for replacing the 
bad chips or bad portion therewith must be prepared for 
all the anticipated defects in the wafer. This is quite 
undesirable with mass production. Moreover, addi- 
tional technology must be developed to cut off the bad 
chip or the bad portion electrically from the wafer and 
bond a new chip on the same position. Therefore, at the 
present moment, it is still not practical to fabricate the 
wafer IC device in large quantity by the state-of-the-art 
technology. 

SUMMARY OF THE INVENTION 

An object of the present invention, therefore, is to 
realize a VLSI semiconductor device having a scale 
extending over the entire area of a wafer, namely a 
wafer IC. 

Another object of the present invention is to provide 
a standardized structure of a wafer IC suitable for wir- 
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ing between good chips in the wafer and repair chips for 
replacing bad chips contained in the wafer therewith. 

A further object of the present invention is to realize 
a wafer IC device suitable for production in large quan- 
5 tities. 

In order to attain the above objects, the present in- 
vention designs a VLSI circuit into a plural number of 
circuit blocks. Each of the circuit blocks is allotted to 
one circuit block area in the wafer which corresponds 
10 to a chip area in an ordinary LSI wafer. Each of the 
circuit block areas has the same predetermined size, 
being arranged in a matrix just like in the ordinary LSI 
wafer. Furthermore, each circuit block area has the 
same bonding bumps arranged on the periphery of the 
15 circuit block area, in the same predetermined layout 
pattern. Thus, the appearance or the pattern of the 
circuit block areas is the same as that of the ordinary 
LSI wafer. The difference between the wafer IC and 
the ordinary LSI wafer is that each of the circuit block 
20 areas has different circuit blocks from each other, while 
each of those of the ordinary LSI wafer has the same 
circuit block. 

Spacing between the circuit block areas of an ordi- 
nary wafer IC is also used for a different object from 
25 that of an ordinary LSI wafer. In the latter, the spacing 
is used for cutting the chips away from each other to 
make LSI chips individually, therefore, the spacing is 
referred to as a scribing space. While, in the former, the 
spacing is left blank, being used for isolating circuit 
30 blocks electrically from each other. The wiring, inter- 
connecting the circuit blocks to each other, or connect- 
ing the circuit blocks to input/output terminals of the 
relevant package is performed on another insulative 
layer placed on the wafer as described later. Therefore, 
35 hereinafter, the spacing is referred to simply as an inter- 
mediate area. At this stage, the circuit blocks formed in 
the wafer are electrically isolated to each other. This 
serves to make possible checking each of circuit blocks 
for detecting bad circuit blocks more easily than check- 
40 ing the whole circuit after interconnecting the circuit 
blocks as the case of an ordinary wafer IC, because the 
circuit of each block is fairly small scale and easily 
accessible by a testing apparatus. In most cases, a com- 
puter aided testing method is applicable to the test, 
4-5 increasing its testing efficiency. This is one of the merits 
of the present invention. 

Distinguished feature of the present invention ap- 
pears in the intercoimecting wiring method. The wiring 
is not done directly. No interconnecting wiring is 
50 formed on the wafer. The interconnecting wiring is 
done with a wiring patterns formed on an insulative film 
piled on the wafer. The wiring pattern has bonding pads 
corresponding to the bonding bumps, for instance, on 
the wafer in a predetermined layout pattern. The insula- 
55 tive film is placed on the wafer and aligned to the pat- 
tern on the wafer so that each of the bonding pads on 
the insulative film and the corresponding bonding 
bumps contact face-to-face. Thereafter, each facing pad 
and bump is bonded to each other. 
SO A significant advantage of the present invention ap- 
pears in a wiring method when some of the circuit 
blocks in the wafer have defects and should be replaced 
with repair chips. The circuit blocks on the wafer are 
tested individually before they are wired using a testing 
S5 apparatus, desirably a computer aided testing apparatus, 
and if there is found a circuit block which is rejected by 
the testing, the bad circuit block is replaced by a repair 
chip. This is done by bonding a repair chip on the bad 
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circuit block first. On the repair chip, a circuit which is 
the same as that of the bad circuit block is formed be- 
forehand. When the repair chip is bonded on the wafer, 
the pattern on the repair chip is aligned to the pattern on 
the wafer. Therefore, after the aligimient of the repair 5 
chip, the plan view of the entire wafer is just the same 
as that of the orginal wafer, except the protrusion of the 
top surface of the repair chip, where bonding pads are 
disposed in the predetermined pattern. The present 
invention provides two methods for wiring a repair chip 10 
to the relevant portion, different only in the overcom- 
ing method of the protruded top surface of the repair 
chip. 

The first bonding structure contains two insulative 
films, a first film and a second film, having wiring pat- 
terns respectively formed thereon. The interconnecting 
wiring (circuits) formed on the first insulative film are 
arranged selectively on the portion which is to be 
placed just on the intermediate area of the wafer. The 
portions of the first insulative film corresponding to bad 
circuit blocks are pimched off. The size of the pimched 
off area is determined to be slightly larger than that of 
the circuit block, so the subsequent alignment of the 
first insulative film, namely, the remainder part of the 
interconnecting circuit pattern, with the pattern of the 
wafer can be performed without being affected by the 
repair chips already bonded to the wafer. Then the 
circuit pattern is bonded to the wafer leaving the repair 
chips unconnected. Since the shape and size of the cir- 
cuit block area and the bonding pads on them are all 
equal to each other, it is tmnecessary to vaiy the type of 
a tip of a punch head to punch off the insulative film, no 
matter where the defect on the wafer is located. 

The repair chip bonded on the bad circuit block natu- 35 
rally protrudes its top surface from that of the first 
insulative film, A second insulative film, a repair insula- 
tive film, is placed on the repair chip, having a second 
wiring pattern which connects the bonding pads of the 
repair chip to the interconnecting circuit pattern on the 40 
first insulative film. The second wiring pattern, referred 
to as a connecting pattern, has two kinds of layout pat- 
terns of bonding pads: the one is the same predeter- 
mined layout pattern as that for the pads of circuit 
blocks, and the other is another predetermined layout 45 
pattern for pads connecting the circuit patterns on the 
first insulative film to that on the second insulative film, 
having a larger layout pattern than the circuit block on 
the wafer. 

Thus, by bonding the second pattern on the second 50 
insulative film to the first pattern on the first insulative 
film, the bonding of the repair chip to the interconnect- 
ing circuit is completed. As mentioned above, the bond- 
ing pads and their layout on the circuit block area are all 
the same, the second pattern on the second insulative 55 
film can be applied to any circuit block, no matter 
where it is located. This is another merit of the present 
invention. 

The second method is fairly simpler than the first 
method. It utilizes the flexibility of the insulative film. 60 
Since the layout pattern of the bonding pads on the 
wafer having repair chips bonded thereon is the same as 
that of a non-repaired wafer, a flexible insulative film 
having the same circuit pattern as that of the first em- 
bodiment can be used. The flexible insulative film is 65 
placed on the mended wafer, and the bonding pads on 
the wafer are aligned and bonded with the wiring pat- 
tern on the flexible insulative film, whereby protruded 
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top surfaces of the repair chip are overcome by the 
deformation of the insulative film. 

Still another merit of the present invention is in the 
preparation of spare chips reserved for the use as repair 
chips when some mending is required. If there are cir- 
cuit blocks of n kinds on the wafer, it is necessary to 
prepare repair chips of n kinds for repairing defects at 
any part of the wafer. But it will be understood for the 
one in the art, that there occurs frequently wafers hav- 
ing a too many defects to be repaired therein. Such 
wafers are scribed like ordinary LSI chips, and good 
chips are selected and classified to each of the circuit 
block to be stored as the repair chips. Therefore, it is 
unnecessary to newly take the trouble to fabricate the 
repair chips of n kinds. Consequently, a rejected wafer 
can be reused for preparing repair chips, further in- 
creasing the total production yield of the Wafer ICs. 

These together with other objects and advantages, 
which will be subsequently apparent, reside in the de- 
tails, as more fully hereinafter described and claimed, 
reference being had to the accompanying drawings, 
wherein like numerals refer to like parts therethrough. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a partial schematic side view of a wafer IC, 
illustrating a prior art repairing method by replacing a 
bad circuit block with a good one, namely a repair chip. 

FIG. 2 is a partial schematic side view of a wafer IC, 
illustrating another prior art repairing method by re- 
placing a bad circuit block with a good one, namely a 
repair chip. 

FIG. 3(a) is a partial plan view of an embodiment by 
the present invention containing no defect, illustrating 
its basic configuration. 

FIG. 3(b) is a partial cross-sectional view of an em- 
bodiment by the present invention containing no defect, 
illustrating its basic configuration. 

FIG. 4 is a schematic plan view of a wafer IC, illus- 
trating arrangement of its circuit blocks. 

FIG. 5 is a schematic partial plan view of circuit 
block, illustrating arrangement of boding pads formed 
thereon. 

FIG. 6(a) is a partial plan view of an embodiment 
containing a defective circuit block and a repair chip 
bonded thereon, illustrating a repairing structure. 

FIG. 6(b) is a partial cross-sectional view of an em- 
bodiment containing a defective circuit block and a 
repair chip bonded thereon, illustrating a repairing 
structure. 

FIG. 7(d) is a partial plan view of an embodiment 
containing a defective circuit block and a repair chip 
bonded thereon, illustrating another repairing structure. 

FIG. 7(b) is a partial cross-sectional view of an em- 
bodiment containing a defective circuit block and a 
repair chip bonded thereon, illustrating a repairing 
structure. 

FIG. 8 is a perspective view of the embodiment of 
FIG. 7(a) and FIG. 7(b)y illustrating relative arrange- 
ment of a metal base, a wafer and an interconnecting 
fUm. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The first embodiment is illustrated in a magnified 
partial plan view of FIG. 3(a) and cross-sectional views 
along the lines A— A of FIG. 3(b). A wafer IC by the 
present invention comprises a silicon wafer 1 and an 
interconnecting film. 
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In the silicon wafer 1, a number of circuit blocks 2 are 
formed by a conventional IC technology in a matrix 
arrangement. The areas for the circuit blocks 2 are 
represented with dotted lines in FIG. 3(a). A schematic 
plan view of the wafer 1 is also illustrated in FIG. 4, 5 
representing circuit blocks 2 designated by A, B, C, D, 
etc. An intermediate area 3 occupying the surface of the 
wafer 1 between the circuit blocks 2, as shown in FIG. 
3(a), is a blank region wherein no wiring pattern is 
formed, thus electrically separating the circuit blocks 2 10 
from each other. This enables each circuit block 2 to be 
accessed for testing at this fabrication stage very easily, 
because the scale of the circuit contained in each circuit 
block 2 is fairy simple sufficient to the application of an 
automatic computer aided testing system. 15 

Each circuit block 2 has pads 4 in its peripheral area 
ais shown schematically in FIG. 5. The pads are ar- 
ranged in a predetermined layout pattern. The type of 
the layout pattern is not always limited to be one type. 
Layout patterns of two or three types, for example, can 20 
be also employed depending on the circuit design. Par- 
ticularly, when only one pattern of the circuit blocks 2 
is adopted for standardization, various benefits of the 
fabricating process can be obtained, which will be 
shown later. However, according to requirements of 25 
design, circuits contained in the circuit blocks 2 may be 
different from one another. 

The interconnecting film comprises an insulative film 
5 which is made of a macromolecular compound such 
as polyimide material having a thickness of 10 ;xm to 30 
ICX) \im order and an interconnecting circuit pattern 6. 
The circuit patterns 6 comprising various interconnect- 
ing circuits may be formed on the top surface and rear 
surface of the insulative film 5, and the connection be- 
tween the both circuit patterns are achieved by conduc- 35 
tive through-holes opened in the insulative film 5. Mate- 
rial and technology for forming the circuit patterns 6 
are conventional ones, such as an etched copper foil 
circuit pattern. Hereby, the rear surface represents a 
surface to be placed facing to the surface of the wafer, 40 
and the top surface is the opposite surface. 

The circuit patterns 6 are formed usually on the por- 
tion of the top and/or rear surfaces of the insulative film 
5 just above the intermediate area 3 of the wafer 1. 
However this limitation is not always necessary except 45 
the third embodiment as described later. The circuit 
patterns 6 formed on the insulative film 5 has also bond- 
ing pads 6B disposed on the rear surface thereof, corre- 
sponding to the pads 4 of the circuit blocks 2 of the 
wafer 1. 50 

Then, the wafer 1 is bonded on a base (not shown but 
being similar to a metal base 14 as shown in FIG. 8). 
The interconnecting film is placed on the wafer 1 in 
alignment, and each corresponding pad 4 and pad 6B 
are bonded to each other by a conventional method 55 
such as supersonic bonding. Thus, the wafer IC is com- 
pleted. 

As described before, a wafer IC, usually, can not be 
free from several defects ascribed to crystal defects of a 
silicon wafer 1 and fabrication faults of circuit blocks 6. 60 
These defects are located at random as indicated by 
hatched squares in FIG. 4. Thus, bad portions or bad 
circuit blocks are detected by electrical testing just after 
the completion of the circuit blocks 6 formed therein, 
and must be replaced with good ones, namely repair 65 
chips 8, prepared in advance. This replacement is inevi- 
table at present moment. The most significant feature of 
the present invention is that such replacement of the bad 
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circuit blocks can be performed without troublesome 
reworks of the associated portion of interconnecting 
circuits. The second and the third embodiments of the 
present invention disclose such wafer ICs as described 
in the following. 

FIG. 6(a) and FIG. 6{b) are respectively a plan view 
and a cross-sectional view of the second embodiment, 
partially illustrating a portion where a replaced repair 
chip 8 is contained. Basic difference of the second em- 
bodiment from the first embodiment is that an intercon- 
necting film has an insulative film 10 with some flexibil- 
ity sufficient to overcome protruded top surface of the 
repair chip 8 bonded on a bad circuit block 2 of the 
wafer 1 for replacement. The material of the insulative 
film 10 is selected from macromolecular plastic materi- 
als such as polyimide plates used for conventional flexi- 
ble printed circuit sheets. A transparent one is more 
suitable because a visual alignment of the pattern of the 
insulative film 10 with that of the wafer 1 is permitted. 

An aluminum base is attached to the rear surface of 
the wafer 1 similarly as shown in FIG. 8. Thereafter, as 
shown in FIG. 6<6), the repair chip 8 is bonded to the 
pads 4 of a bad circuit block by a conventional method. 
Naturally, the top surface of the repair chip 8 is pro- 
truded from the surface of the wafer 1. The protruded 
top surface is overcome by the deformation of the insu- 
lative film 10, and the connection between the pads 9 of 
the repair chip 8 and the bonding means IIB, such as 
bonding bumps of the interconnecting circuit is per- 
formed in the same manner of the first embodiment. 
Thus the circuit blocks 2 including the repair chip 8 are 
connected to the interconnecting circuit pattern 6. 

When a repair chip 8 has an uninsulated portion, such 
as side walls of its scribed substrate, a specially designed 
bonding means are prepared for connecting the repair 
chip 8 to avoid electrical shortage through the substrate 
of the repair chip. In a cross-sectional view of FIG. 
6(^), an example of the above bonding mechanism is 
illustrated. A bonding bump IIB corresponding to a 
pad 9 of the repair chip 8 is formed on the rear surface 
of the insulative film 10, The bonding bump IIB is 
connected to a conductor (wiring) llA on the top sur- 
face of the insulative film 10 through a through-hole 13, 
thus providing a non- wired (blank) portion on the rear 
surface of the insulative film 10 around the repair chip 8. 
As a result, the substrate of the repair chip 8 is kept 
apart from conductive members when the insulative 
film 10 is placed on the repair chip 8 and deformed 
towards the wafer surface. The structure of a bonding 
means of this type is used when a repair chip is prepared 
from a wafer IC containing too many defects: the wafer 
is scribed so that the circuit blocks 2 are divided into 
individual chips and good chips are selected to be used 
as repair chips whose scribed side walls are exposed and 
not insulated. 

The third embodiment is illustrated in a plan view of 
FIG. 7(a) aind in a cross-sectional view of FIG. 7(^). 
The wafer IC comprises a wafer 1, an interconnecting 
film and a repair film. The interconnecting film consists 
of an insulative film 15 and interconnecting circuit pat- 
terns 6 formed selectively on the portion of the insula- 
tive film 15 corresponding to the intermediate area 3 of 
the wafer 1. The repair film comprises a insulative film 
20 and connecting pattern 16 formed thereon as shown 
in FIG. 7(a) and FIG. 1(b), 

Bad circuit blocks 2 contained in a wafer 1 are re- 
placed by repair chips 8. The protruding top surfaces of 
the repair chips 8 are overcome in a different way from 
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the second embodiment. Corresponding to each defec- 
tive (bad) circuit block detected by an intermediate 
checking, a hole 7 having a slightly larger size than that 
of the relevant repair chip 8 is opened in the insulative 
film 15. The hole 7 is represented by dot-dashed lines in 5 
FIG. 7(a). When the outer size of the circuit blocks 2, 
accordingly that of the corresponding repair chips 8, 
are determined in one standard dimension, the punching 
head of a single size can be used commonly for opening 
the holes 7, and the punching position can be controlled 10 
by a computer in which information of the location of 
the bad circuit blocks is stored in advance at the preced- 
ing testing of the wafer. Thus, these processes, interme- 
diate checking of the wafer and the location of the 
punching head, are controlled by a computer system, 15 
raising its process efficiency. 

In the third embodiment, bonding pads 6A and 6B are 
formed on the top and rear surfaces of the insulative 
film 15 respectively^ being connected to each other 
through a through-hole 13. The bonding pad 6B has a 20 
longer size in comparison with that of the first and the 
second embodiments. The bonding pads 6B lies exceed- 
ing the punching line of a hole 7, extending to both 
direction. To a good circuit block 6 originally formed in 
the wafer 1, the portion inside the punching line of the 25 
bonding pad 6B is bonded to its pads 4, connecting the 
good circuit block to the interconnecting circuit pattern 
6. 

When a hole 7 is punched off on a bad circuit block 2, 
the portion of the bonding pads 6B within the punching 30 
line are lost to isolate the relevant bad circuit block 2 
completely from the associated circuits. While, the 
connecting means 16B on the repair film 20 has two 
connecting portion resulting in its long rectangular 
shape. As easily understood by the figure of FIG. 7(a) 35 
and FIG. l{b\ the connection between intercoimecting 
circuit pattern 6 and the repair chip 8 can be performed 
by the connecting means 16B, bridging the pads 9 of the 
repair chip 8 and the remaining bonding means 6A. 
Thus the repair chip 8 is connected to the interconnect- 40 
ing circuit to complete the wafer IC. The thickness of 
the insulative film 15 is desirably to be selected almost 
equal to that of the repair chip 8, such as 200 ^m to 300 
jLtm, so that the top surface of the repair chip 8 and that 
of the repair film 20 is placed on the same level. When 45 
the layout pattern of the pads 4 of the repair chips 8, and 
that of the bonding means 6B are standardized, a repair 
films 20 of one standard type can be used commonly, 
enabling the repair work substantially easy. 

The insulative film 15 and the repair film 20 are made 50 
macromolecular plastic film such as polyimide. 

The repair film is not always made in a small shape 
containing a pair of connecting means to be used for one 
repair chip only as shown in FIG. 1(a) and 1(b), There 
can be used a common repair film (not shown in a fig- 55 
ure) having many pairs of the connecting means having 
the same pattern and locating in positions correspond- 
ing to ail of the circuit blocks 2 on the wafer 1. Of 
course, each connecting means on an insulative film is 
isolated each other and the connecting means facing 60 
defective circuit blocks are used as individual repair 
film, being bonded to corresponding defective circuit 
blocks through each holes 7 opened in the insulative 
film 15. The "integrated" repair film is convenient for 
handling and alignment of the repair film, particularly a 65 
number of defective circuit blocks exist on the wafer. 

The present invention may be embodied in other 
specific forms without departing from the spirit or es- 
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sential characteristics thereof. The presently disclosed 
embodiments, are, therefore, to be considered in all 
respects as illustrative, the scope of the invention being 
indicated by the appended claims, rather than the fore- 
going description, and all changes which come within 
the meaning and range of equivalency of the claims are 
therefore, to be embraced therein. 
What is claimed is: 

1. An integrated circuit semiconductor device com- 
prising: 

a semiconductor wafer having a plurality of circuit 
blocks formed therein and an intermediate area 
formed in said semiconductor wafer between said 
circuit blocks, electrically isolating said circuit 
blocks from each other, each of said circuit blocks 
has a plurality of first bonding means having a 
predetermined layout pattern thereon; and 

an interconnecting film comprising an insulating film 
and an interconnecting circuit formed on a surface 
of said insulative film, said interconnecting circuit 
has a plurality of second bonding means on a sur- 
face of said insulative film arranged corresponding 
to said first bonding means, 

said interconnecting film being placed in alignment 
on said semiconductor wafer and said interconnect- 
ing circuit being connected to said circuit blocks to 
complete said integrated circuit semiconductor 
device by said second bonding means being bonded 
to said corresponding first bonding means. 

2. An integrated circuit semiconductor device of 
claim 1, wherein said circuit blocks are arranged in a 
matrix. 

3. An integrated circuit semiconductor device com- 
prising: 

a semiconductor wafer having a plurality of circuit 
blocks formed therein containing a defective cir- 
cuit block and an intermediate area formed in said 
semiconductor wafer between said circuit blocks, 
electrically isolating said circuit blocks from each 
other, said circuit blocks having a plurality of first 
bonding means arranged in a predetermined layout 
pattern thereon; 

a flexible interconnecting film comprising an flexible 
insulating film and an interconnecting circuit 
formed on said insulative film, said interconnecting 
circuit having a plurality of second bonding means 
formed on a surface of said insulative film corre- 
sponding to said first bonding means; 

a repair chip bonded on said defective circuit block, 
said repair chip having a replaceable circuit with 
that of said defective circuit block, said repair chip 
having a plurality of plurality of first bonding 
means arranged in said predetermined layout pat- 
tern; 

said flexible interconnecting film being placed in 
alignment on said semiconductor wafer and said 
repair chip and said interconnecting circuit being 
connected to said circuit blocks and to said repair 
chip to complete said integrated circuit semicon- 
ductor device by said second bonding means being 
bonded to said corresponding first bonding means, 
wherein the protruded top surface of said repair 
chip being wrapped by said flexible interconnect- 
ing film with the aid of the elasticity of said flexible 
insulative film. 

4. An integrated circuit semiconductor device of 
claim 6, wherein said circuit blocks and said repair chip 
are arranged in a matrix. 
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5. An integrated circuit semiconductor device com- 
prising: 

a semiconductor wafer having a plurality of circuit 
blocks formed therein containing a defective cir- 
cuit block and an intermediate area formed in said 5 
semiconductor wafer between said circuit blocks, 
electrically isolating said circuit blocks from each 
other, said circuit blocks having a plurality of plu- 
rality of first bonding means arranged in. a first 
predetermined layout pattern; 10 

a repair chip bonded on said defective circuit block, 
said repair chip having a replaceable circuit with 
that of said defective circuit block, said repair chip 
having a plurality of first bonding means arranged 
in said first predetermined layout pattern; 15 

an interconnecting film comprising an insulative film 
and an interconnecting circuit formed thereon, said 
interconnecting film having a hole opened at the 
corresponding location to said defective circuit 
block in said semiconductor wafer, said hole being 20 
a same shape but a slightly larger size than that of 
said repair chip, said interconnecting circuit 
formed on said insulative film has a plurality of 
second bonding means arranged in said first prede- 
termined layout pattern corresponding to said first 25 
bonding means, and a plurality of third bonding 
means arranged in a second predetermined layout 
pattern, each of said second bonding means is con- 
nected to each of said third bonding means; and 

a repair film comprising an insulative film and a plu- 30 
rality of connecting means formed on a surface of 
said insulative film for connecting said repair chip 
to said interconnecting circuit of said interconnect- 
ing film, each of said connecting means formed on 
said repair film comprises a fourth bonding means, 35 
fifth bonding means and a conductor connecting 
said fourth bonding means and fifth bonding 
means, said fourth bonding means being arranged 
in said first predetermined layout pattern and said 
fifth bonding means being arranged in said second 40 
predetermined layout pattern, 

said interconnecting film being placed on said semi- 
conductor wafer in alignment with said circuit 
blocks of said semiconductor wafer, and said inter- 
connecting circuit thereon being connected to said 45 
circuit blocks of said semiconductor wafer except 
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said repair chip, and said repair film being placed 
on said repair chip in alignment, connecting said 
repair chip to said interconnecting circuit on said 
interconnecting film therethrough, by said second 
bonding means being bonded to said corresponding 
first bonding means, thus connecting circuit blocks 
to said interconnecting circuit, 
said fourth bonding means being bonded to said cor- 
responding first bonding means of said repair chip, 
said fifth bonding means are bonded to said third 
bonding means. 

6. An integrated circuit semiconductor device of 
claim 5, wherein said circuit blocks and said repair chip 
are arranged in a matrix. 

7. An integrated circuit semiconductor device of 
claim 5, wherein said interconnecting wiring is formed 
only on a portion of said surface of said insulating film 
correspondingly facing to said intermediate area of said 
wafer. 

8. An integrated circuit semiconductor device of 
claim 5, wherein said repair film has a plurality of said 
connecting means corresponding to each of said all 
circuit blocks of said semiconductor wafer. 

9. An integrated circuit semiconductor device of any 
one of claims 2, 3, 4, 5, 6, 7, or 8, wherein said insulative 
film is made of macromolecular compound such as 
polyimide. 

10. An integrated circuit semiconductor device of 
one of claims 2, 3, 4, 5, 6, 7, or 8, wherein said insulative 
film is transparent, 

11. An integrated circuit semiconductor device ac- 
cording to claim 1 wherein said interconnecting circuits 
are formed on at least one of a top surface and a rear 
surface of said insulative film. 

12. An integration circuit semiconductor device ac- 
cording to claim 11 wherein said interconnecting cir- 
cuits of said top surface and said rear surface of said 
insulative film are connected by through-holes in said 
insulative film. 

13. An integration circuit semiconductor device ac- 
cording to claim 1 wherein said interconnecting circuit 
is formed above said intermediate area on a portion of at 
least one of a top surface and a rear surface of said 
insulative film. 
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